Abstract. Although cryptococcal meningitis (CM) typically occurs in immunocompromised hosts, immunocompetent humans are susceptible to CM. In humans with an intact immune system, CM presents with signs and symptoms typical of meningitis, including fever, headache and neck stiffness. The present study reported the case of a female immunocompetent patient who presented visual blurring in both eyes and bilateral papilledema for ~1 month. Following hospital admission, the patient was diagnosed with optic nerve inflammation and was treated with intravenous methylprednisolone and oral prednisone. However, the initial symptoms failed to improve and the patient developed a headache. The microscopic examination and India ink test performed using the cerebrospinal fluid of the patient showed the presence of Cryptococcus neoformans. Following combined treatment with amphotericin B and fluconazole, the patient made a full recovery with total resolution of the initial symptoms. This case demonstrates that CM in immunocompetent patients may initially include eye symptoms, which may result in a delayed diagnosis of CM.
Introduction
Cryptococcal meningitis (CM) is a burden disease in middleand low-income countries with over 1 million cases and 600,000 mortalities per year (1) . CM caused by the fungus Cryptococcus neoformans remains a leading cause of morbidity and mortality among immunocompromised patients, such as those with a malignancy, connective tissue disorder, immunodeficiency virus (HIV) infection or having undergone organ transplantation (2) . However, immunocompetent patients are susceptible to CM and can present in the clinic with signs and symptoms typical of meningitis, such as fever, headache and neck stiffness (3) . Treatment of CM consists of three phases: Induction, consolidation, and maintenance; effective induction therapy requires potent fungicidal drugs (2, 4) .
Loss of vision, diplopia and ocular motility deficit have been reported previously (5) (6) (7) . In the present study, a female immunocompetent patient with CM is reported who initially presented with eye symptoms, and subsequently fully recovered with complete resolution of the initial symptoms following combined treatment with amphotericin B and fluconazole.
Case report
A 42-year-old female presented in September 2014 at the Department of Ophthalmology (Lishui Hospital Affiliated to Zhejiang University, Lishui, China) with complaints of blurred vision in both eyes and intermittent fatigue for ~1 month. No additional symptoms, such as ocular pain, diplopia, headache, nausea or vomiting, were reported. The patient had no previous history of medical illness. The patient was admitted to the hospital for further evaluation. The study was approved by the Human Research Ethics Committee of Lishui Hospital Affiliated to Zhejiang University, and was performed according to the Declaration of Helsinki. Written informed consent was obtained from the patient for publication of this Case report and the accompanying images.
A general examination performed upon hospital admission demonstrated that the clinical parameters, including height, body weight and body mass index, of the patient were within normal limits. The patient was afebrile and her vital signs were normal. An ocular examination indicated uncorrected distance visual acuities of 1.0 and 0.8 in the right and left eye, respectively. An automated visual field test using the 30-2 fast threshold program included with the Humphrey Visual Field Analyzer (Humphrey 750i; Carl Zeiss AG, Oberkochen, Germany) showed marginally enlarged blind spots in both eyes (Fig. 1) , and a slit lamp examination showed quiet anterior chambers without significant abnormalities or an afferent pupillary defect. Fundoscopy revealed marked elevated discs and evidence of bilateral splinter optic disc hemorrhaging (Fig. 2) . The maculae, retinal vasculature and retinal peripheries were normal. Fluorescein (Alcon, Shanghai, China) angiography showed staining of the optic disc and late peripapillary dye pooling (Fig. 3) . The intraocular pressure of the patient remained in the normal range 
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The patient's initial diagnosis following admission was optic nerve inflammation, and the patient was treated with intravenous (IV) methylprednisolone (1 g/day for 3 days; Pfizer, Inc., New York, NY, USA) followed by oral prednisone (1 mg/day for 11 days; Xianju Pharmaceutical Co., ltd., Taizhou, China). On day 18 following admission, the patient reported having a persistent stabbing headache, but did not display other symptoms, such as nausea, vomiting, fever, neck stiffness or confusion. It was considered that the papilledema of the patient may be secondary to a prolonged increase in intracranial pressure and infectious infiltration of the optic nerve sheath. A lumbar puncture demonstrated an opening pressure >400 mmH 2 O, and an analysis of cerebrospinal fluid (CSF), including cell counts, measurements of protein and glucose levels, showed a markedly elevated protein concentration (0.77 g/l; reference range, 0.2-0.4 g/l) and decreased glucose concentration (1.08 mmol/l; reference range, 2.5-0.4 mmol/l). The results of a common bacterial culture, smear and culture for acid fast bacilli in the CSF were negative; however, a microscopic examination (CX31; Olympus Corporation, Tokyo, Japan) and India ink test (Yuanmu Biological Technology Co., Ltd., Shanghai, China), performed according to the manufacturer's instructions as described in a previous study (8) , showed the presence of Cryptococcus neoformans. The results of other laboratory tests, including an enzyme-linked immunosorbent assay for toxoplasmosis (cat. no. S20020001; Haitai Biological Pharmaceutical Co., Ltd., Zhuanghe, China), treponema pallidum hemagglutination (cat. no. NV30918; Jianlun Science and Technology Co., Ltd., Guangzhou, China) tests and an HIV antibody test (cat. no. S19990046; Zhongshan Biological Pharmaceutical Co., Ltd., Zhongshan, China) were all negative.
Based on the clinical symptoms and positive microscopic examination and India ink test results, the patient was diagnosed with CM. Following diagnosis, the patient was treated with amphotericin B (IV; 1.0 mg/kg/day; North China Pharmaceutical Co., Ltd., Shijiazhuang, China) in combination with oral fluconazole (200 mg, twice daily; Bokang Gene Science and Technology Co., Ltd., Beijing, China). Additionally, IV mannitol (125 ml, twice daily; Shuanghe Pharmaceutical Co., Ltd, Wuhan, China) and oral acetazolamide (200 mg, twice daily; Aoyibaoling Pharmaceutical Co., Ltd., Hangzhou, China) were administered during the early phase of drug therapy to control the elevated intracranial pressure. Following treatment for 1.5 months, the patient fully recovered her visual acuity and regained a normal optic disc. At this point, previous medications were halted and the patient began a 2-month course of mono-treatment with oral fluconazole (400 mg/day). After 2 months of treatment with oral fluconazole, the results of a repeat CSF examination were negative for Cryptococcus neoformans, and the patient showed no evidence of disease recurrence at a 3 month follow-up visit.
Discussion
Cryptococcosis, caused by Cryptococcus neoformans, is an important infectious disease with a worldwide presence (1, 9, 10) . Cryptococci are encapsulated saprophytic yeasts often found in soil contaminated with avian excreta (11) . Humans typically become infected by inhaling the aerosolized organisms, following which the infection can be asymptomatic or limited to the lungs (11,12) ; however, the infection can later spread hematogenously to other areas of the body, in particular to the meninges (3).
Compared with its presence in immunocompetent patients, Cryptococcosis is more common in immunocompromised patients, including those with impaired cell-mediated immunity (13) . Such impaired patients include those with a malignancy, connective tissue disorder, HIV infection or those who have undergone organ transplantation (2, 14) . However, previous studies have shown that a number of patients infected with Cryptococcosis are immunocompetent (6, (15) (16) (17) . CM causes morbidity and mortality worldwide, particularly in patients with impaired cell-mediated immunity; however, the clinical outcomes in immunocompetent patients are more favorable.
The initial clinical manifestations of a CM infection are highly variable. In non-immunocompromised patients, CM typically presents with signs and symptoms associated with meningitis, such as a fever, headache and neck stiffness (3, 18) . Additionally, cranial neuropathies and ophthalmoplegia are common complications in patients with CM (5, 6, 16, 19) . However, primary bilateral blurred vision without any accompanying symptoms is a rare initial presentation of a cryptococcal infection. In the current case, the only abnormalities of the patient upon presentation consisted of decreased uncorrected distance visual acuity in both eyes and bilateral papilledema, which was present for ~1 month. Other common signs and symptoms that could be attributed to intracranial pressure, such as headache, confusion, nausea and vomiting, were absent upon admission. Such a presentation may result in the delayed diagnosis of a brain disease.
A satisfactory evaluation for CM requires a lumbar puncture with measurement of the opening pressure, and subsequent CSF analysis, including measurements of protein and glucose expression levels. In addition, India ink staining, a fungal culture and cryptococcal antigen tests should be performed (20) . A definitive diagnosis of CM requires visualizing the fungus in CSF using the India ink test, positive CSF latex agglutination assay results or CSF culture results positive for Cryptococcus neoformans (21) . In the present case, CM was diagnosed based on results of the India ink test, which, according to previous reports, has a sensitivity of 75-85%. Additionally, increased protein expression levels and decreased glucose expression levels in CSF may indicate the presence of a more severe inflammation, which is concordant with the results in the present study. Imaging tests may also provide information useful for diagnosing CM. For example, a communicating hydrocephalus may occur early in a CM infection due to acute meningeal exudate, and can also occur in a late-stage infection due to the presence of meningeal adhesions (22) . However, in the present case, the cranial MRI scan of the patient upon hospital admission was normal, and showed no evidence of cranial infection or increased intracranial pressure.
The optimal treatment regimen and duration for a Cryptococcosis infection in non-HIV-infected patients remains largely unknown (23) . Current recommendations are derived from previous clinical experience with HIV-infected individuals, but are not supported with evidence obtained from large randomized controlled clinical trials. In the current study, the patient was treated with amphotericin B (IV; 1.0 mg/kg/day) administered in conjunction with fluconazole (oral; 400 mg/day). It has been reported that using a dose of amphotericin B (0.7-1 mg/kg/day) may result in a slightly lower mortality rate (24) .
In conclusion, the present study demonstrates that eye symptoms may constitute the initial presentation of CM in an immunocompetent patient, and such symptoms can lead to its delayed diagnosis. CM should be suspected in any cases of decreased visual acuity of unknown origin accompanied with unexplained bilateral papilledema in patients with or without a compromised immune system.
